Effects of dehydration on renal aminopeptidase activities in adult male and female rats.
Aminopeptidases (APs) are important regulators of peptides directly involved in water homeostasis such as angiotensins (Ang) and vasopressin (AVP). Sex differences in water balance and differences in the effects of gonadal steroids on osmotic stimulation of vasopressin secretion have been reported. Since sex steroids may be involved, the gonadotropin response to osmotic stimuli may be different between males and females. The purpose of this study was to determine the behavior of angiotensinases, vasopressin-degrading activity and gonadotropin-releasing hormone (GnRH)-degrading activity in the cortex and medulla of the kidney of dehydrated male and female rats. In the renal cortex, our results demonstrated an increase in Ang III-degrading activity in dehydrated males but not in females. This response may lead to an increased formation of Ang IV. This occurs with an increase in AspAP activity (which metabolizes Ang I to des-Asp(1)-Ang I), with no changes in Ang II-degrading activity and also with increased levels of AVP-degrading activity in dehydrated animals. These results may suggest an increased cortical blood flow due to enhanced formation of Ang IV together with reduced availability of the vasoconstrictor agents Ang II and AVP in the renal cortex of dehydrated males. The results obtained in the renal medulla suggest the inhibition of the metabolism of Ang I to des-Asp(1)-Ang I, together with a reduced metabolism of Ang II and AVP in dehydrated males but not in females. These results suggest a prolonged action of Ang II and AVP, which could stimulate sodium and water reabsorption in the medulla of dehydrated males. Changes in APs after dehydration occur preferentially in males, which may explain in part the reported sex differences in water homeostasis. The present results suggest a physiologically relevant role for AP activities in water homeostasis.